Cyanobacterial phycobilisomes. Characterization of the phycobilisomes of Synechococcus sp. 6301.
A procedure is described for the preparation of stable phycobilisomes from the unicellular cyanobacterium Synechococcus sp. 6301 (also known as Anacystis nidulans). Excitation of the phycocyanin in these particles at 580 nm leads to maximum fluorescence emission, from allophycocyanin and allophycocyanin B, at 673 nm. Electron microscopy shows that the phycobilisomes are clusters of rods. The rods are made up of stacks of discs which exhibit the dimensions of short stacks made up primarily of phycocyanin (Eiserling, F. A., and Glazer, A. N. (1974) J. Ultrastruct. Res. 47, 16-25). Loss of the clusters, by dissociation into rods under suitable conditions, is associated with loss of energy transfer as shown by a shift in fluorescence emission maximum to 652 nm. Synechococcus sp. 6301 phycobilisomes were shown to contain five nonpigmented polypeptides in addition to the colored subunits (which carry the covalently bound tetrapyrrole prosthetic groups) of the phycobiliproteins. Evidence is presented to demonstrate that these colorless polypeptides are genuine components of the phycobilisome. The nonpigmented polypeptides represent approximately 12% of the protein of the phycobilisomes; phycocyanin, approximately 75%, and allophycocyanin, approximately 12%. Spectroscopic studies that phycocyanin is in the hexamer form, (alpha beta)6, in intact phycobilisomes, and that the circular dichroism and absorbance of this aggregate are little affected by incorporation into the phycobilisome structure.